It has long been recognized that endogenous creatine is a normal constituent of the urine of the infant and the child, whereas in the adult, unless in the female during pregnancy and the first few days of the puerperium, no creatine is excreted in the urine. Although it has been apparent that this change in metabolism occurs about the time of puberty, and it has been surmised that it may be associated with the activity of the gonads, there is not extant any sufficiently long series of observations demonstrating the fact conclusively. It is for this reason-to determine the exact age at which this change takes place and to correlate it if possible with sexual development-that the following investigation was undertaken. In the series of cases investigated, children of all ages and of both sexes from infancy till after puberty are included. Unfortunately, however, owing to the fact that it is difficult to accommodate boys of the older ages in a children's hospital the numbers of males about puberty are relatively small, but this would seem in no way to detract from the conclusiveness of the results.
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Methods.
The children studied were confined to bed in hospital so that the diet and the urinary output could be controlled. They were given the following standard diet during the whole course of the investigation: -Bread, butter, marmalade, eggs, vegetables and fruit with milk which was restricted to 10 oz. per day for all the children except the infants. (No meat, fish, meat extracts, fowl or cheese allowed.)
It must, of course, be appreciated that milk contains a small amount of creatine (9 to 10 mgm. per cent.) but this is probably not more than the average individual can metabolize. After two preliminary days on this diet the total urine was collected and three successive twenty-four hours' specimens, i.e., those of the third, fourth and fifth days, were examined for creatine and creatinine according to Folin's method. The daily averages are recorded in the accompanying tables. 3 ,, 6 ,, 6 mth. 11 , 10 , 11 ,, 2 mth. 6 ,, 6 ,, 6 ,, 6 ,, 7 ,, 7 ,, 8 From the above tables it would appear that the age at which creatinuria ceases varies between twelve and fourteen years. Of the total forty-eight children twenty-nine were within these limits, nineteen being girls and ten boys. Of the nineteen girls twelve did not excrete creatine, and all of them, with one exception, had already menstruated. It will be noted that the majority of the girls at this age period who still passed creatine in the urine were nearer the age of twelve than fourteen years. Of the ten boys. over twelve years only three (table 1, no. 13, 19, 20) still passed creatine in the urine. These three boys showed normal sexual development although no pubic hair was present. One striking feature of the findings is the absence of any correlation between the age of the child and the degree of creatinuria. There is no gradual decline in the creatine excretion, as might have been expected, but a more or less sudden disappearance which, as above noted, usually takes place between twelve and fourteen years of age.
Discussion. Various theories have been brought forward to explain the presence of creatine in the urine of the child and its absence from the urine of the adult. Powis and Raper' believe that the explanation lies in the inability of the immature muscles during growth to utilize or metabolize creatine into creatinine. There is Ino doubt that muscle is essential for the conversion of creatine into creatinine, and in cases where there is much muscular degeneration, e.g., muscular dystrophy, as noted by MacCrudden and Sargent2, Gibson, Martin and Buell3 and Janney, Goodhart and Isaacson', creatinuria may persist well into adult life, even to the age of forty-eight years. But the conception that immature muscle is incapable of causing this conversion is unlikely, since the condition of creatinuria does not, as has been noted above, gradually diminish but ceases more or less abruptly.
Rose5 in 1911, as the result of a series of examinations of children and adolescents, noted that ' creatine is usually present in the urine until or after the age of puberty,' and he was probably the first to suggest any influence of the gonads on creatine metabolism. Rose found creatinuria in both boys and girls at the age of fifteen years, but none in any child over this age. There are, however, no girls between the ages of fifteen and twenty years, and no boys between fifteen and seventeen years in his series, so that the exact age of the disappearance of creatinuria and the relationship of this to puberty is somewhat indefinite. Moreover, it should also be pointed out that the subjects in Rose's series were on a general diet, and hence his findings leave doubt regarding the endogenous or exogenous source of the creatine present in the urine.
The decisive influence of the sex glands on the excretion of creatine is strongly supported by the findings of Remen6. This worker showed that, (1) very old people excrete a small amount of creatine even on a creatinefree diet, and that their creatine tolerance was greatly diminished; (2) a eunuchoid person had a constant creatinuria and a low creatine tolerance; (3) a man with a ' pituitary obesity ' and hypogenitalism had a pronounced creatinuria; and (4) a man who was castrated for carcinoma of the penis reacted like the eunuchoid.
MacNeal7 also found creatinuria in eunuchoids. Buehler8 mentions a girl of eight years with precocious sexual development who reacted like an adult in that no creatine was found in the urine on a creatine-free diet. These findings-the reappearance of creatine in the urine of people whose sexual function has ceased, either through operation or old age, and its premature disappearance in children with precocious sexual developmentcertainly support the idea that the really determining factor in the utilization of creatine is the activity of the gonads. Indeed, it would seem that only on this basis can be satisfactorily explained the persistence of creatinuria during infancy and throughout childhood, and its more or less sudden disappearance at puberty.
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